The cognitive domains impaired in MS seem to have an inter-patient variability, but a characteristic pa ern may be defi ned: Memory, information processing effi ciency, executive functioning, a ention, processing speed, are the most commonly compromised functions. [8] Recent research shows that MS patients have diffi culty with acquisition of new knowledge as opposed to retrieval from long-term storage. [9] Initially, based on the work of Rao et al. it was thought that memory diffi culty was due to impaired retrieval, but more recent explanations are based in inadequate acquisition secondary to information processing insuffi ciency. [10] Impaired speed of information processing has been identifi ed as a key defi cit in MS and is seen in 20-30% of patients. [11] Information processing effi ciency refers to the ability to maintain and manipulate information in the brain for short period and to the speed with which one can process that information. Processing speed defi cits are observed on even the most basic tasks in MS patients and are related to decreased neuronal conduction speed secondary to demyelination. This slowed information processing may impact an individual's ability to complete tasks and to cope in demanding work. [12] Executive functions concern to the cognitive abilities necessary to behavior directed to objectives and to the adaptation to environment demands and changes; examples are planning, organization, reasoning, and abstract conceptualization.
Up to 25% of MS patients had defi cits in a ention, especially in complex functions like selective and divided a ention. [13] The assessment of cognitive functions is undoubtedly important in MS patients. However, it is not wise to rely on the routine neurological consultation. Cognitive symptoms are usually hidden by more visible defi cits (e.g., motor, sensory, cerebellar), may be masqueraded by emotional complains, as depression, by fatigue or pain and most times are not thoroughly recognized by the patients.
There is no evidence-based symptomatic drug treatment, nor are there optimal nonpharmacological approaches. Leisure activities enhance cognitive reserve. Cognitive rehabilitation in MS patients is still in its infancy. However, the importance of cognitive rehabilitation must be stressed.
Cognitive dysfunction in multiple sclerosis: Usually forgotten in the clinical assessment of MS patients
Sir, In multiple sclerosis (MS) a lot of researches, indicate that 45-60% of patients are cognitively impaired. [1] It is seen in the subclinical radiologically isolated syndrome, clinically isolated syndrome, and all phases of clinical MS. In pediatric-onset MS, cognition is frequently impaired and worsens relatively rapidly cognitive impairment o en aff ects personal life and vocational status. [2] Depression, anxiety and fatigue aggravate symptoms, whereas cognitive reserve partially protects it. [1] Although there are no predictors of which patients will suffer MS-related cognitive deficits. Disease duration and subtype, race, sex, and cognitive reserve may all play a role. Patients with progressive subtypes of MS are more likely to experience cognitive impairment, in general. [2] Adult African-American patients with MS develop cognitive defi cits earlier in the disease course compared with adult Caucasian patients. The incidence and severity of cognitive defi cits are higher in men. As with Alzheimer disease, MS patients with high levels of cognitive reserve are less likely to experience cognitive impairment. [2] According to the recent studies both gray and whitematter lesions, which are frequently seen in the disease contribute to mental dysfunction in MS. [3, 4] The correlation between multifocal white-ma er and grayma er lesions in cognitive dysfunction pathology has geared the disconnection theory. This model is based in the predilective topology of MS-associated lesions, predominantly involving subcortical periventricular fi ber systems, which hinders distal fl ow of cortical cholinergic pathways. Disconnection occurs between cortical and subcortical regions interactions. [4, 5] There is a specific pattern of MS-related cognitive dysfunctions: The cognitive domains most commonly impaired in MS are including: Memory, attention, executive functions, speed of information processing, and visual-spatial abilities. [6] Cognitive dysfunction could appear in the earliest stages of the disease as the fi rst symptoms of MS. [7] 
